Ubiquitous technologies have a great potential to enrich students' academic experience. Students are more interested in using interactive learning techniques apart from the traditional learning techniques. Several research studies for m-learning has been done in the USA, UK concentrating on students undergoing a graduation degree, especially subjects like engineering, arts, maths, science, etc. Hence the need has arisen to conduct a separate research on m-learning in the Indian context. This study proposes a modified UTAUT2 (unified theory of acceptance and use of technology) model with nine core independent determinants predicting the tenth dependent variables construct. Data analysis has been done using both the descriptive (frequency counts, percentages, and means) and inferential statistics (correlation analysis, multiple linear regression analysis and principal component analysis). This study aims to develop a new model that encompasses the factors affecting the utilisation of ubiquitous technology among students in institutes of higher education, particularly in India.
Introduction
Due to advances in mobile phone technology, the lifestyles of students have changed as they have begun to increasingly use it for education. Therefore, it is critical for educational institutions, marketers and designers, to explore the crucial factors influencing the acceptance and continuous usage of mobile devices, bringing them together in the form of small study groups and learning communities. It engages students in learning activities, facilitates students' group collaboration. Thereby it allows the teacher and students to apply technologies to a variety of traditional and innovative learning and teaching activities seamlessly (Liu et al., 2003) . Students tend to adopt mobile learning if they perceive that using the technology and the courses will be enjoyable. By interactive methods, inactive learners change into active learners in the way of sharing information with peers. Interactivity is necessary for the acceptance of m-learning (Ali et al., 2016) .
Literature review
M-learning applications must be easy to use, learnable, understandable, and attractive as well as provide an enjoyable experience for users. User interface plays a very critical role in the interaction between the user and his or her mobile phone application. Hence usability needs have to be met for the m-learning applications. Less research has been done in this area so far. In terms of learnability, attractiveness, user satisfaction, and ease of use, the traditional blackboard was found to be less attractive, when compared to mlearning mobile application that was customised to students' needs (Ali et al., 2014) . Content redundancy, cost of wireless data plans, hardware restrictions were some of the factors that explained the non-adoption trend of mobile phone usage. There is a need for cross-disciplinary best practices to be adopted for mobile application design in courses at the college-level (Sidneyeve Matrix, 2013) . Students were generally very eager to use the device, and able to pick it up and use it intuitively with little instruction. The easy adoption itself proved to be a reward in itself. Choice of appropriate mobile applications from a large range can be difficult for students and the educational institutions have to have a process in place for this too (Sarah et al., 2012) . Although enough research has been done to understand m-learning, a careful study of literature shows that less empirical analysis has been done in the adoption of m-learning, especially in the developing countries like India. Hence, there is a need for an extensive investigation of the factors that affect m-learning among students. The main objective of this pilot study is to study the factors that influence the adoption of the educational use of mobile phones by undergraduate students in Hindustan University, Chennai. The sub-objectives include the study of the demography of students, the current usage patterns of mobile phones, the common features or applications used and to attempt to propose a modified UTAUT2 model based on the results of the study.
The unified theory of acceptance and use of technology (UTAUT) was designed by Venkatesh et al. (2003) by incorporating the eight IT acceptance models. The prior UTAUT model had four main constructs namely facilitating conditions, social influence, effort expectancy and performance expectancy which influenced the usage behaviour and behavioural intention to use a technology. According to UTAUT, facilitating conditions and behavioural intention determined technology use, while effort expectancy, social influence and performance expectations were critical factors to influence behavioural intention to use a technology. Further to this, the moderating variables such as experience, gender and age, varied from individual to individual and influence the four constructs of the UTAUT2 model. Nine years after designing the UTAUT model, Venkatesh et al. (2012) made some slight modifications based on their findings obtained through a Hong Kong research study. They added three new constructs to UTAUT model and named it the UTAUT2 model. The first additional construct of UTAUT2 model was hedonic motivation (intrinsic motivation). The second one was price value, which was considered as an important factor where consumers had to bear the cost associated with the purchase of devices and services. The third additional UTAUT2 construct was a habit. Venkatesh et al. (2012) claimed that the suggested additions in UTAUT2 exhibited significant changes in the variance explained in behavioural intention and technology use.
Theoretical framework
As explained earlier, the UTAUT model was later improved upon as the UTAUT2 model for exploring various issues such as self-technology service, smart mobile device adoption, learning management software acceptance, and healthcare industry. Figure 1 shows the modified UTAUT2 model for the Indian context. Two more factors namely quality of service (QoS) and interactive visual information (IVI) were added to the UTAUT2 model as they were found essential for m-learning.
The 10 key constructs of the UTAUT2 model are as follows.
Performance expectancy (PE):
PE is the strongest among all constructs used to assess the technology acceptance and usage (Adell, 2010; Pahnila et al., 2011; Alrawashdeh et al., 2012; Venkatesh et al., 2003; Oshlyansky et al., 2007; Raman and Don, 2013; Pahnila et al., 2011; Yu and Conway, 2012; Venkatesh et al., 2012) . A student not only expects the smartphone device to improve the academic scores, but also the overall academic performance (Yang et al., 2010) . The research was also done on the intention of students to use Smartphones for learning and instant messaging and PE was found to be a strong determinant (AlAwadhi and Morris, 2008; Yang et al., 2010; Lin et al., 2004) .
Effort expectancy (EE)
EE is expected to play a greater role in assessing Smartphones as learning tools, as they are intuitive with touch screen user interface, easy to use interfaces, smart controls and sensors, gesture driven controls, all of which greatly draw attention to the user's ease of accessing and interacting with the tool (Wang et al., 2014) . The user of all ages frequently uses mobile devices due to its rampant ubiquities. Day to day tasks such as checking emails, accessing social media, taking pictures, checking the weather forecast and also the usage of GPS maps are made possible using these devices (Lee and Son, 2013; Nesaratnam and Taherzadeh, 2014) . 
Social influence (SI)
As humans are always subjective to the environments in which they interact socially and culturally, it is reasonable to say that social influence shapes an individual's behaviour. Two separate research projects assessed the impact of SI on Behavioural intention in UTAUT and UTAUT2 models and the impact was found in mandatory or voluntary contexts also (Venkatesh et al., 2003 (Venkatesh et al., , 2012 . According to a study by AlAwadhi and Morris (2008) using UTAUT, it was concluded that not only the peer influence on users were significant, but also the personal innovativeness of the individual in using mobile devices. If an individual can get a positive hands-on experience, in addition to a positive peer influence, that can act as an important determinant in the use of technology. SI is strongest during the early stages of technology integration and wanes due to usage over time. SI consists of a positive or negative influence of family and close friends and accordingly the probability of adoption changes. Previous studies associated with Smartphones have also indicated the same about for technology adoption (Slade et al., 2013; Fehrenbacher, 2013; Alrawashdeh et al., 2012; Admiraal et al., 2013; Raman and Don, 2013; Venkatesh et al., 2012) .
Facilitating conditions (FC) peer support
Many studies have attempted the broad spectrum of systems, learning environments, technical support, etc., which constitute the facilitating conditions. While information processing is the key to the reconstruction of knowledge using modelling and interaction (Cunningham and Duffy, 1996) , there is an acute need for exploring appropriate models of mobile learning due to the increasing focus on using mobile technology for the educational purpose. When a user attempts to adopt a new technology he is expected to have some prior knowledge which, when supplemented with resource elements, the functionality of personal devices, technical support and peer help (Venkatesh et al., 2003 (Venkatesh et al., , 2008 Zhou, 2008) , constitute the facilitating condition construct. Triandis (1979) suggests that a behaviour cannot occur if the objective conditions in the environment prevent it. Many studies confer that technology acceptance is correlated to the facilitating conditions construct as an important factor leading to new technology acceptance (Venkatesh et al., 2012; Zhou et al., 2010) . Venkatesh and Davis (2000) propose that facilitating conditions might sometimes conflict with the effort expectancy construct in the UTAUT. The significance of FC might be minimised when the constructs Performance expectancy and Effort expectancy are both present, according to a study (Venkatesh and Davis, 2000; Venkatesh et al., 2003) . The literature review of previous studies shows that providing resources, training, and information to users has a significant effect on technology usage and on the behavioural intentions to use any technology. Hence, FC becomes an important construct to determine the acceptance of Smartphone for educational usage using the UTAUT2 model.
Hedonic motivation (HM)
Technology designers exploit the phenomenon of being able to provide users of multiple needs, with a pleasurable experience over multiple sensory channels through hedonic content design, functionality, personalisation. The use of technology, both directly or indirectly is found to be closely related to intrinsic motivation and perceived enjoyment (Lee et al., 2005) . The hedonic nature of accepting a technology or a system is an important factor in the technology acceptance model (TAM). Research studies, conducted in the area of information science (IS) have found that hedonic motivation is one of the important drivers behind the adoption of technologies. Many research findings using TAM have accepted this fact after studying the hedonic nature of technology on consumer enjoyment, and hence have posited that hedonic motivation is an important determinant of technology acceptance and use (Lowry et al., 2012) .
Price value (PV)
User's perceived worth of using a technology against its benefits (Dodds et al., 1991) is the origin of the price value construct in the UTAUT2. In addition to this, there is a monetary cost associated with using technology (Venkatesh et al., 2012) , in a consumer context. The added value benefit of price has a positive impact on behaviour intentions to use a technology (Pitchayadejanant, 2011) . This concept was taken to analyse the adoption of emerging technologies like iPads, Smart phones, Tablets etc. Additionally, the costs of maintaining a Smartphone, its accessories and periodic operational costs such as data plans and phone bills, are also included within this construct. Furthermore, the Smartphone is deemed acceptable by the student if the operation and maintenance cost of using it for education is relatively cheaper or exerts almost no extra cost to his regular bill. This can reinforce a positive experience for the student. This factor can further encourage the user's peers and friends to use the Smartphone for education.
Habit (HB)
Smartphone users are inherently habituated to checking their devices as compared to checking laptops, however, the use of Smartphones is significantly shorter in duration and more uniformly spread throughout the day (Oulasvirta et al., 2012) . Habit or automatically enables learners to multitask and acquire complex skills; they also help them to retain adequate performance for innovative methods. Frequent checking habits of Smartphone users leads to increase in overall phone use as indicated by Wood and Neal (2007) . This research also attempts to analyse the direct effect of habit on behavioural intention, as suggested in the prior literature (Kroeze et al., 2006) .
Behaviour intention (BI)
Ajzen (1991) states that BI is the most proximate predictor of an actual behaviour. The connection between BI and actual Usage has been extensively studied and verified in the field of Information Sciences. BI has its presence in all the technology acceptance models in psychological theories, which state that individual intention influences the individual behaviour. The Unified Theory of Acceptance models (UTAUT1 and UTAUT2) also states the same.
Quality of service (QoS)
Security, reliability and response and content quality are part of the past definitions of service quality (DeLone and McLean, 1992; Rai et al., 2002) . Customers' perception and their satisfaction with the services being offered feature in the majority of definitions. The consumer's expectation of QoS is what is perceived to be offered rather than what is offered (Parasuraman et al., 1988) . Lee (2010) indicated that service quality can be considered a key factor affecting their behavioural intention towards the acceptance of e-learning, which can also be extended to m-learning.
Interactive visual information (IVI)
Interactivity visual information helps in providing different ways to communicate and interact with other people, information, or systems. Mobile Augmented Reality (AR) could become the primary driver of a $108 billion VR/AR market by 2021. IVI allows images to be displayed onto mobile media. Used innovatively they create a wide range of learning opportunities. Stefan and Gheorghiu (2015a) embarked on providing a psychological impact in an alternative informal learning process. The results of this study were further evaluated from the perspective of the psychology of perception and consequently of learning outcomes produced by the current mobile technologies, as derived from our empirical approach. Hence IVI becomes an important construct to determine the acceptance of Smartphone for educational usage using the UTAUT2 model. Apart from these constructs, Age, Gender and Mobile usage experience have been taken as external variables for this study.
Research hypotheses
• performance expectancy and behavioural intention are not related with respect to m-learning
• effort expectancy and behavioural intention are not related with respect to m-learning
• social influence and behavioural intention are not related with respect to m-learning
• facilitating condition and behavioural intention are not related with respect to m-learning
• habit and behavioural intention are not related with respect to m-learning
• price value and behavioural intention are not related with respect to m-learning
• hedonic motivation and behavioural intention are not related with respect to m-learning
• interactive visual information and behavioural intention are not related with respect to m-learning
• quality of service and behavioural intention are not related with respect to m-learning.
Methodology
Primary data has been collected through a structured questionnaire. The population of the study comprised of undergraduate students in Hindustan University, Chennai. A stratified random sampling technique was used to select 90 respondents from the population of 1000 students as a part of the pilot study. All items were anchored on a 5-point Likert scale (1 = Strongly Disagree; 5 = Strongly Agree) except for socio-demographic and other variables related to mobile phone use. The range of reliability and internal consistency (Cronbach's Alpha) in this study was between 0.72 and 0.88; which indicate high scale reliability (see Table 1 ). The structured questionnaire was personally administered and the collected data were analysed using multiple linear regression analysis at 0.05 level of significance, using both the descriptive (frequency counts, percentages, and means and cross tabulations) and inferential statistics (correlation analysis, multiple linear regression analysis and principal component analysis). Statistical package for the social sciences (SPSS 16.0) was used for descriptive analysis.
Results
Results indicated that the Cronbach's alpha coefficient of the instrument was 0.874, signifying good internal consistency. Table 2 shows the demographic profile of the data collected from Male and Female students. Data was collected from Hindustan University, Chennai. Data consisted of 23.3% Female students and 76.7% Male students. The age group of the students ranged from 18-22 years. The Mobile Usage Experience of the students ranged from 1 to 6 years. 81% of the students' family income was less than Rs. 10 lakhs pa and 19% had an annual family income greater than Rs. 10 lakhs. 34.1% of the students were beginners, 50.5% were moderately active and 14.3% were highly active users of mobile phones. Table 1 shows the mean, standard deviation and reliabilities obtained for the constructs used in this study. The reliability of all constructs exceeded 0.60. Thus, all constructs are acceptable (Hair et al., 2010) . Table 3 shows the correlation analysis results obtained for the various constructs.
• 7% of the variance in BI is explained by PE, reject null hypothesis as p < 0.05
• 4.5% of variance in BI is explained by EE, reject null hypothesis as p < 0.05
• 0.6% of variance in BI is explained by SI, accept null hypothesis as p > 0.05
• 0.9% of variance in BI is explained by FC, accept null hypothesis as p > 0.05
• 11% of variance in BI is explained by QS, reject null hypothesis as p < 0.05
• 19.5% of variance in BI is explained by IVI, reject null hypothesis as p < 0.05
• 13.7% of variance in BI is explained by HC, reject null hypothesis as p < 0.05
• 5% of variance in BI is explained by HM, reject null hypothesis as p < 0.05
• 25% of variance in BI is explained by PV, reject null hypothesis as p < 0.05. Table 4 shows the results obtained for regression analysis which agrees with the results of the correlation analysis in Table 3 . Multiple linear regression has been used to check the linearity of the data tested, between the dependent variable and the independent variables in this study. Multiple Linear Regression test is significant when the p-value is less than 0.05 (Hair et al., 2010) . As we can observe from Table 3 , most of the variables are significant. Here, if the calculated p-value exceeds 0.05, the null hypothesis is rejected, and if the p-value is within 0.05 range, the null hypothesis is not rejected. Figure 2 shows the Scree plot of UTAUT2 constructs to visually assess which components or factors explain most of the variability in the data. The ideal pattern in a scree plot is a steep curve, followed by a bend and then a flat or horizontal line, which can be observed in Figure 2 . The concepts performance expectancy and effort expectancy load high on component 1 (r > 0.68). The eigenvalues are 4.15 and 1.0 for component 1 and component 2, respectively. Furthermore, component 1 explains 41.5% of the variance and component 2 explains 10.03% of variance, indicating that the first component is more important.
Discussion, implications, limitations and future work
This study analyses the factors that influence the acceptance of mobile learning in the perspective of a developing country like India, which also has a second largest market for a mobile phone. To achieve this main objective, we adopted the UTAUT2 model and also integrated IVI and QoS as two new variables.
Considering the diversity of a country like India, with new context, new student set and new cultural background, the present study tries to test the predictors of the UTAUT2 model in a mobile learning context. This is identified as a crucial step to add a contribution to a theory (Alvesson and Karreman, 2007) .
Among the UTAUT2 constructs analysed, performance expectancy was a significant contributor in predicting students' intention to use mobile learning systems in India. This was similar to previous studies and that of the original UTAUT proposition (Venkatesh et al., 2003) as well as the UTAUT2 model (Urvashi et al., 2016) . The results showed that any technology that enriches students' learning experience will be adopted by them. Therefore, it is imperative that Instructors cultivate a positive perception of the usefulness of the mobile learning system in order for the students to use the system. Content quality and up-to-datedness could help achieve that purpose. Effort expectancy was found to be significant in the study. This contradicts the findings of Venkatesh et al. (2003) maybe because of the evolution of the mobile phones from extremely costly proposition to an easy affordance for the students.
In addition to that, social influence construct was not found to be a predictor of behavioural intention to use mobile phones for learning even though India in a collectivist culture. The reason is that students mostly decide on their own and are not much influenced by others. Our result is similar to the finding of Young et al. (2014) . It is advised that management and instructors should make efforts to increase students' perceptions about using the technology by arranging trainings, thereby improving the adoption rate. According to study results, facilitating conditions had an insignificant influence on students' intention towards using mobile learning systems in India. The result in Indian sample is similar to the findings of Young et al. (2014) , contradictory to the findings of the original UTAUT (Venkatesh et al., 2003) . QoS was found to have a significant effect on the adoption of mobile learning.
Our result is similar to the findings of Ravangard et al. (2017) and Albugami and Bellaaj (2014) . It is recommended that the quality of the website needs to be maintained in high standards in order to give faith to the students to use it more. IVI, hedonic motivation and habit were found to have a positive significant effect on the adoption of m-learning systems in India. Our result was similar to the findings of previous studies (Arenas-Gaitán, 2015; Chen et al., 2013; Venkatesh et al., 2012; Raman and Don, 2013; Lewis et al., 2013) ; and contradicted the findings of Al-Gahtani (2016) . The results indicate that users are internally motivated on using mobile-friendly learning systems. Hence, it is advised that instructors should provide some elements of fun in their teaching activities through gamification, virtual reality, etc. Price value also was significant in this study. Our results were similar to the findings of Venkatesh et al. (2012) and previous studies (Lewis et al., 2013; Raman and Don, 2013) .
Overall the modified UTAUT2 model proved to be different for Indian context when compared to the original UTAUT and UTAUT2 models. It is recommended that academicians should decide on the best-fit approach for the students and academic institutions should keep investing in technology, while reducing the obstacles. This study provides a new perspective on mobile phone usage for m-learning among Indian Students.
Our study has certain limitations. Firstly, we have not included the cultural variables within the proposed research model. Secondly, data was collected from one educational institution in India. In order to enhance the validity and generalisability of findings, more sample must be taken from different colleges and universities in India.
